Regulation and RNA-binding properties of Hfq-like RNA chaperones in Bacillus anthracis.
Small RNAs (sRNAs) are important modulators of gene expression in bacteria. Regulation by sRNAs is yet to be established in Bacillus anthracis. Here, regulation and RNA-binding properties of Hfq-like RNA chaperones in B. anthracis are investigated. Transcript levels were measured by RT-PCR. Proteins were cloned, purified, and their ability to bind sRNA was seen by EMSA. Regulators of Hfq1 were identified by in silico analysis and validated by EMSA. Conserved sRNAs were identified by homology search and their ability to bind Hfq1 was seen by EMSA. Residues crucial for sRNA binding were identified by mutational studies. hfq1 and hfq3 showed expression during exponential phase on BHI medium, while hfq2 showed no expression. Hfq1 and Hfq3 formed hexamer and sRNA-Hfq complex, not Hfq2. In silico prediction and EMSA confirmed AbrB binding to the promoter of Hfq1. Homology search identified 7 sRNAs in B. anthracis. The sRNA CsfG showed binding to Hfq1 via residues Y24, F29, Q30, R32, K56, and H57. Hfq1 and Hfq3 can function as RNA chaperones in B. anthracis. The transition phase repressor AbrB might be responsible for the growth-dependent expression of Hfq1. The sporulation-specific sRNA CsfG binds to Hfq1 via its distal surface and requires an intact hexameric structure for forming CsfG-Hfq1 complex. This is the first report demonstrating the regulation and functional properties of Hfq-like RNA chaperones in B. anthracis and paves the path towards establishing sRNA-based regulation in B. anthracis.